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<400> 1 



atg gca aaa cac ctt ttt acg 
Met Ala Lys His Leu Phe Thr 
1 5 



tec gag tec gtc tct gaa ggg cat cct 
Ser Glu Ser Val Ser Glu Gly His Pro 
10 15 



48 



gac aaa att get gac caa att 
Asp Lys lie Ala Asp Gin lie 
20 



tct gat gec gtt tta gac gcg ate etc 
Ser Asp Ala Val Leu Asp Ala lie Leu 
25 30 



96 



gaa cag gat ccg aaa gca cgc 
Glu Gin Asp Pro Lys Ala Arg 
35 



gtt get tgc gaa ace tac gta aaa ace 
Val Ala Cys Glu Thr Tyr Val Lys Thr 
40 45 



144 



ggc atg gtt tta gtt ggc ggc 
Gly Met Val Leu Val Gly Gly 
50 55 



gaa ate ace ace age gee tgg gta gac 
Glu lie Thr Thr Ser Ala Trp Val Asp 
60 



192 



ate gaa gag ate ace cgt aac 
lie Glu Glu lie Thr Arg Asn 
65 70 



ace gtt cgc gaa att ggc tat gtg cat 
Thr Val Arg Glu He Gly Tyr Val His 
75 80 



240 



te<j gac atg ggc ttt gac get 
Ser Asp Met Gly Phe Asp Ala 
85 



aac tec cgc gcg gtc ccg age gee acc 
Asn Ser Cys Ala Val Leu Ser Ala He 
90 95 



ggc aaa cag tct cct gac ate 
Gly- Lys-Gln-Ser- Pro -Asp— I-le 
100 



aac cag ggc gtt gac cgt gee gat ccg 
Asn- Gl n -Gly-Va-1— Asp -Arg Ala— Asp— Pro 
105 110 



336 



ctg gaa cag ggc gcg ggt gac cag ggt ctg atg ttt ggc tac gca act 
Leu Glu Gin Gly Ala Gly Asp Gin Gly Leu Met Phe Gly Tyr Ala Thr 
115 120 125 



384 



aat gaa acc gac gtg ctg atg cca gca cct ate acc tat gca cac cgt 
Asn Glu Thr Asp Val Leu Met Pro Ala Pro lie Thr Tyr Ala His Arg 
130 135 140 



ctg gta cag cgt cag get gaa gtg cgt aaa aac ggc act ctg ccg tgg 
Leu Val Gin Arg Gin Ala Glu Val Arg Lys Asn Gly Thr Leu Pro Trp 
145 150 155 160 

ctg cgc ccg gac gcg aaa age cag gtg act ttt cag tat gac gac ggc 
Leu Arg Pro Asp Ala Lys Ser Gin Val Thr Phe Gin Tyr Asp Asp Gly 
165 170 175 

aaa ate gtt ggt ate gat get gtc gtg ctt tec act cag cac tct gaa 
Lys He Val Gly He Asp Ala Val Val Leu Ser Thr Gin His Ser Glu 
180 185 190 

gag ate gac cag aaa teg ctg caa gaa gcg gta atg gaa gag ate ate 
Glu He Asp Gin Lys Ser Leu Gin Glu Ala Val Met Glu Glu He He 
195 200 205 

aag cca att ctg ccc get gaa tgg ctg act tct gee acc aaa ttc ttc 
Lys Pro He Leu Pro Ala Glu Trp Leu Thr Ser Ala Thr Lys Phe Phe 
210 215 220 

ate aac ccg acc ggt cgt ttc gtt ate ggt ggc cca atg ggt gac tgc 
He Asn Pro Thr Gly Arg Phe Val He Gly Gly Pro Met Gly Asp Cys 
225 230 235 240 

ggt ctg act ggt cgt aaa att ate gtt gat acc tac ggc ggc atg gcg 
Gly Leu Thr Gly Arg Lys He He Val Asp Thr Tyr Gly Gly Met Ala 
245 250 255 

cgt cac ggt ggc ggt gca ttc tct ggt aaa gat cca tea aaa gtg gac 
Arg His Gly Gly Gly Ala Phe Ser Gly Lys Asp Pro Ser Lys Val Asp 
260 265 270 

cgt tec gca gee tac gca gca cgt tat gtc gcg aaa aac ate gtt get 
Arg Ser Ala Ala Tyr Ala Ala Arg Tyr Val Ala Lys Asn He Val Ala 
275 280 285 

get ggc ctg gee gat cgt tgt gaa att cag gtt tec tac gca ate ggc 
Ala Gly Leu Ala Asp Arg Cys Glu He Gin Val Ser Tyr Ala He Gly 
290 295 300 

gtg get gaa ccg acc tec ate atg gta gaa act ttc ggt act gag aaa 
Val Ala Glu Pro Thr Ser He Met Val Glu Thr Phe Gly Thr Glu Lys 
305 310 315 320 

gtg cct tct gaa caa ctg acc ctg ctg gta cgt gag ttc ttc gac ctg 
Val Pro Ser Glu Gin Leu Thr Leu Leu Val Arg Glu Phe Phe Asp Leu 
325 330 335 

cgc-cca- tac-ggt ctg-att— cag- atg- ctg- gat - ctg ctg _ cac cognate "tac - 
Arg Pro Tyr Gly Leu He Gin Met Leu Asp Leu Leu His Pro He Tyr 
340 345 350 



aaa gaa acc gca gca tac ggt cac ttt ggt cgt gaa cat ttc ccg tgg 
Lys Glu Thr Ala Ala Tyr Gly His Phe Gly Arg Glu His Phe Pro Trp 
355 360 365 



3 



gaa aaa acc gac aaa gcg cag ctg ctg cgc gat get gec ggt ctg aag 1152 
Glu Lys Thr Asp Lys Ala Gin Leu Leu Arg Asp Ala Ala Gly Leu Lys 
370 375 380 

taa 1155 



<210> 2 

<211> 384 

<212> PRT 

<213> Escherichia coli 

<400> 2 



Met Ala Lys His Leu Phe Thr Ser Glu Ser Val Ser Glu Gly His Pro 
15 10 15 

Asp Lys lie Ala Asp Gin lie Ser Asp Ala Val Leu Asp Ala lie Leu 
20 25 30 

Glu Gin Asp Pro Lys Ala Arg Val Ala Cys Glu Thr Tyr Val Lys Thr 
35 40 45 

Gly Met Val Leu Val Gly Gly Glu He Thr Thr Ser Ala Trp Val Asp 
50 55 60 

He Glu Glu He Thr Arg Asn Thr Val Arg Glu He Gly Tyr Val His 
65 70 75 80 

Ser Asp Met Gly Phe Asp Ala Asn Ser Cys Ala Val Leu Ser Ala He 
85 90 95 

Gly Lys Gin Ser Pro Asp He Asn Gin Gly Val Asp Arg Ala Asp Pro 
100 105 110 

Leu Glu Gin Gly Ala Gly Asp Gin Gly Leu Met Phe Gly Tyr Ala Thr 
115 120 125 

Asn Glu Thr Asp Val Leu Met Pro Ala Pro He Thr Tyr Ala His Arg 
130 135 140 

Leu Val Gin Arg Gin Ala Glu Val Arg Lys Asn Gly Thr Leu Pro Trp 
145 150 155 160 

Leu Arg Pro Asp Ala Lys Ser Gin Val Thr Phe Gin Tyr Asp Asp Gly 
165 170 175 

Lys He Val Gly He Asp Ala Val Val Leu Ser Thr Gin His Ser Glu 
180 185 190 

Glu He Asp Gin Lys Ser Leu Gin Glu Ala Val Met Glu Glu He He 

195 200 205 



Lys Pro He Leu Pro Ala Glu Trp Leu Thr Ser Ala Thr Lys Phe Phe 
210 215 220 



He Asn Pro Thr Gly Arg Phe Val He Gly Gly Pro Met Gly Asp Cys 
225 230 235 240 



4 



Gly Leu Thr Gly 



Arg His Gly Gly 
260 

Arg Ser Ala Ala 
275 

Ala Gly Leu Ala 
290 

Val Ala Glu Pro 
305 

Val Pro Ser Glu 



Arg Pro Tyr Gly 
340 

Lys Glu Thr Ala 
355 

Glu Lys Thr Asp 
370 



Arg Lys lie lie 
245 

Gly Ala Phe Ser 



Tyr Ala Ala Arg 
280 

Asp Arg Cys Glu 
295 

Thr Ser lie Met 
310 

Gin Leu Thr Leu 
325 

Leu He Gin Met 



Ala Tyr Gly His 
360 

Lys Ala Gin Leu 
375 



Val Asp Thr Tyr 
250 

Gly Lys Asp Pro 
265 

Tyr Val Ala Lys 



He Gin Val Ser 
300 

Val Glu Thr Phe 
315 

Leu Val Arg Glu 
330 

Leu Asp Leu Leu 
345 

Phe Gly Arg Glu 



Leu Arg Asp Ala 
380 



Gly Gly Met Ala 
255 

Ser Lys Val Asp 
270 

Asn He Val Ala 
285 

Tyr Ala He Gly 



Gly Thr Glu Lys 
320 

Phe Phe Asp Leu 
335 

His Pro He Tyr 
350 

His Phe Pro Trp 
365 

Ala Gly Leu Lys 



<210> 3 

<211> 1206 

<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 
<222> 1. .1206 

<400> 3 



atg aac gtt ttt aat ccc gcg cag ttt cgc gcc cag ttt ccc gca eta 48 
Met Asn Val Phe Asn Pro Ala Gin Phe Arg Ala Gin Phe Pro Ala Leu 
15 10 15 

cag gat gcg ggc gtc tat etc gac age gcc gcg acc gcg ctt aaa cct 96 
Gin Asp Ala Gly Val Tyr Leu Asp Ser Ala Ala Thr Ala Leu Lys Pro 
20 25 30 

gaa gcc gtg gtt gaa gcc acc caa cag ttt tac agt ctg age gcc gga 144 
Glu Ala Val Val Glu Ala Thr Gin Gin Phe Tyr Ser Leu Ser Ala Gly 
35 40 45 



aac gtc cat cgc age cag ttt gcc gaa gcc caa cgc ctg acc gcg cgt 192 
Asn Val His Arg Ser Gin Phe Ala Glu Ala Gin Arg Leu Thr Ala Arg 
50 55 60 

tat gaa get gca cga gag aaa gtg gcg caa tta ctg aat gca ccg gat 240 
Tyr Glu Ala Ala Arg Glu Lys Val Ala Gin Leu Leu Asn Ala Pro Asp 



5 



65 70 75 80 

gat aaa act ate gtc tgg acg cgc ggc acc act gaa tec ate aac atg 288 
Asp Lys Thr lie Val Trp Thr Arg Gly Thr Thr Glu Ser lie Asn Met 
85 90 95 

gtg gca caa tgc tat gcg cgt ccg cgt ctg caa ccg ggc gat gag att 336 
Val Ala Gin Cys Tyr Ala Arg Pro Arg Leu Gin Pro Gly Asp Glu lie 
100 105 110 

att gtc age gtg gca gaa cac cac gee aac etc gtc ccc tgg ctg atg 3 84 

lie Val Ser Val Ala Glu His His Ala Asn Leu Val Pro Trp Leu Met 
115 120 125 

gtc gec caa caa act gga gec aaa gtg gtg aaa ttg ccg ctt aat gcg 432 
Val Ala Gin Gin Thr Gly Ala Lys Val Val Lys Leu Pro Leu Asn Ala 
130 135 140 

cag cga ctg ccg gat gtc gat ttg ttg cca gaa ctg att act ccc cgt 480 
Gin Arg Leu Pro Asp Val Asp Leu Leu Pro Glu Leu lie Thr Pro Arg 
145 150 155 160 

agt egg att ctg gcg ttg ggt cag atg teg aac gtt act ggc ggt tgc 528 
Ser Arg lie Leu Ala Leu Gly Gin Met Ser Asn Val Thr Gly Gly Cys 
165 170 175 

ccg gat ctg gcg cga gcg att acc ttt get cat tea gee ggg atg gtg 576 
Pro Asp Leu Ala Arg Ala lie Thr Phe Ala His Ser Ala Gly Met Val 
180 185 190 

gtg atg gtt gat ggt get cag ggg gca gtg cat ttc ccc gcg gat gtt 624 
Val Met Val Asp Gly Ala Gin Gly Ala Val His Phe Pro Ala Asp Val 
195 200 205 

cag caa ctg gat att gat ttc tat get ttt tea ggt cac aaa ctg tat 672 
Gin Gin Leu Asp lie Asp Phe Tyr Ala Phe Ser Gly His Lys Leu Tyr 
210 215 220 

ggc ccg aca ggt ate ggc gtg ctg tat ggt aaa tea gaa ctg ctg gag 72 0 

Gly Pro Thr Gly lie Gly Val Leu Tyr Gly Lys Ser Glu Leu Leu Glu 
225 230 235 240 

gcg atg teg ccc tgg ctg ggc ggc ggc aaa atg gtt cac gaa gtg agt 768 
Ala Met Ser Pro Trp Leu Gly Gly Gly Lys Met Val His Glu Val Ser 
245 250 255 

ttt gac ggc ttc acg act caa tct gcg ccg tgg aaa ctg gaa get gga 816 
Phe Asp Gly Phe Thr Thr Gin Ser Ala Pro Trp Lys Leu Glu Ala Gly 
260 265 270 

acg cca aat gtc get ggt gtc ata gga tta age gcg gcg ctg gaa tgg 864 
Thr Pro Asn Val Ala Gly Val lie Gly Leu Ser Ala Ala Leu Glu Trp 

275 280 285 

ctg gca gat tac gat ate aac cag gee gaa age tgg age cgt age tta 912 
Leu Ala Asp Tyr Asp lie Asn Gin Ala Glu Ser Trp Ser Arg Ser Leu 
290 295 300 



gca acg ctg gcg gaa gat gcg ctg gcg aaa cgt ccc ggc ttt cgt tea 960 



6 



Ala Thr Leu Ala Glu Asp Ala Leu Ala Lys Arg Pro Gly Phe Arg Ser 
305 310 315 320 

ttc cgc tgc cag gat tec age ctg ctg gec ttt gat ttt get ggc gtt 1008 
Phe Arg Cys Gin Asp Ser Ser Leu Leu Ala Phe Asp Phe Ala Gly Val 
325 330 335 

cat cat age gat atg gtg acg ctg ctg gcg gag tac ggt att gec ctg 1056 
His His Ser Asp Met Val Thr Leu Leu Ala Glu Tyr Gly lie Ala Leu 
340 345 350 

egg gec ggg cag cat tgc get cag ccg eta ctg gca gaa tta ggc gta 1104 
Arg Ala Gly Gin His Cys Ala Gin Pro Leu Leu Ala Glu Leu Gly Val 
355 360 365 

acc ggc aca ctg cgc gec tct ttt gcg cca tat aat aca aag agt gat 1152 
Thr Gly Thr Leu Arg Ala Ser Phe Ala Pro Tyr Asn Thr Lys Ser Asp 
370 375 380 

gtg gat gcg ctg gtg aat gec gtt gac cgc gcg ctg gaa tta ttg gtg 1200 
Val Asp Ala Leu Val Asn Ala Val Asp Arg Ala Leu Glu Leu Leu Val 
385 390 395 400 

gat taa 1206 
Asp 



<210> 4 
<211> 401 
<212> PRT 

<213> Escherichia coli 
<400> 4 

Met Asn Val Phe Asn Pro Ala Gin Phe Arg Ala Gin Phe Pro Ala Leu 
15 10 15 

Gin Asp Ala Gly Val Tyr Leu Asp Ser Ala Ala Thr Ala Leu Lys Pro 
20 25 30 

Glu Ala Val Val Glu Ala Thr Gin Gin Phe Tyr Ser Leu Ser Ala .Gly 
35 40 45 

Asn Val His Arg Ser Gin Phe Ala Glu Ala Gin Arg Leu Thr Ala Arg 
50 55 60 

Tyr Glu Ala Ala Arg Glu Lys Val Ala Gin Leu Leu Asn Ala Pro Asp 
65 70 75 80 

Asp Lys Thr lie Val Trp Thr Arg Gly Thr Thr Glu Ser lie Asn Met 
85 90 95 



Val Ala Gin Cys Tyr Ala Arg Pro Arg Leu Gin Pro Gly Asp Glu lie 
100 105 110 



He Val Ser Val Ala Glu His His Ala Asn Leu Val Pro Trp Leu Met 
115 120 125 



Val Ala Gin Gin Thr Gly Ala Lys Val Val Lys Leu Pro Leu Asn Ala 
130 135 140 

Gin Arg Leu Pro Asp Val Asp Leu Leu Pro Glu Leu lie Thr Pro Arg 
145 150 155 160 

Ser Arg lie Leu Ala Leu Gly Gin Met Ser Asn Val Thr Gly Gly Cys 
165 170 175 

Pro Asp Leu Ala Arg Ala lie Thr Phe Ala His Ser Ala Gly Met Val 
180 185 190 

Val Met Val Asp Gly Ala Gin Gly Ala Val His Phe Pro Ala Asp Val 
195 200 205 

Gin Gin Leu Asp lie Asp Phe Tyr Ala Phe Ser Gly His Lys Leu Tyr 
210 215 220 

Gly Pro Thr Gly lie Gly Val Leu Tyr Gly Lys Ser Glu Leu Leu Glu 
225 230 235 240 

Ala Met Ser Pro Trp Leu Gly Gly Gly Lys Met Val His Glu Val Ser 
245 250 255 

Phe Asp Gly Phe Thr Thr Gin Ser Ala Pro Trp Lys Leu Glu Ala Gly 
260 265 270 

Thr Pro Asn Val Ala Gly Val lie Gly Leu Ser Ala Ala Leu Glu Trp 
275 280 285 

Leu Ala Asp Tyr Asp lie Asn Gin Ala Glu Ser Trp Ser Arg Ser Leu 
290 295 300 

Ala Thr Leu Ala Glu Asp Ala Leu Ala Lys Arg Pro Gly Phe Arg Ser 
305 310 315 320 

Phe Arg Cys Gin Asp Ser Ser Leu Leu Ala Phe Asp Phe Ala Gly Val 
325 330 335 

His His Ser Asp Met Val Thr Leu Leu Ala Glu Tyr Gly lie Ala Leu 
340 345 350 

Arg Ala Gly Gin His Cys Ala Gin Pro Leu Leu Ala Glu Leu Gly Val 
355 360 365 

Thr Gly Thr Leu Arg Ala Ser Phe Ala Pro Tyr Asn Thr Lys Ser Asp 
370 375 380 

Val Asp Ala Leu Val Asn Ala Val Asp Arg Ala Leu Glu Leu Leu Val 
385 390 395 400 

Asp 



<210> 5 

<211> 1215 

<212> DNA 

<213> Escherichia coli 



<220> 

<221> CDS 

<222> 1. .1215 

<400> 5 



atg aaa tta ccg att tat etc gac tac tec gca ace acg ccg gtg gac 
Met Lys Leu Pro lie Tyr Leu Asp Tyr Ser Ala Thr Thr Pro Val Asp 
15 10 15 

ccg cgt gtt gee gag aaa atg atg cag ttt atg acg atg gac gga acc 
Pro Arg Val Ala Glu Lys Met Met Gin Phe Met Thr Met Asp Gly Thr 
20 25 30 

ttt ggt aac ccg gec tec cgt tct cac cgt ttc ggc tgg cag get gaa 
Phe Gly Asn Pro Ala Ser Arg Ser, His Arg Phe Gly Trp Gin Ala Glu 
35 40 45 

gaa gcg gta gat ate gec cgt aat cag att gec gat ctg gtc ggc get 
Glu Ala Val Asp lie Ala Arg Asn Gin lie Ala Asp Leu Val Gly Ala 
50 55 60 

gat ccg cgt gaa ate gtc ttt acc tct ggt gca acc gaa tct gac aac 
Asp Pro Arg Glu lie Val Phe Thr Ser Gly Ala Thr Glu Ser Asp Asn 
65 70 75 80 

ctg gcg ate aaa ggt gca gec aac ttt tat cag aaa aaa ggc aag cac 
Leu Ala lie Lys Gly Ala Ala Asn Phe Tyr Gin Lys Lys Gly Lys His 
85 90 95 

ate ate acc age aaa acc gaa cac aaa gcg gta ctg gat acc tgc cgt 
lie lie Thr Ser Lys Thr Glu His Lys Ala Val Leu Asp Thr Cys Arg 
100 105 110 

cag ctg gag cgc gaa ggt ttt gaa gtc acc tac ctg gca ccg cag cgt 
Gin Leu Glu Arg Glu Gly Phe Glu Val Thr Tyr Leu Ala Pro Gin Arg 
115 120 125 

aac ggc att ate gac ctg aaa gaa ctt gaa gca gcg atg cgt gac gac 
Asn Gly lie lie Asp Leu Lys Glu Leu Glu Ala Ala Met Arg Asp Asp 
130 135 140 

acc ate etc gtg tec ate atg cac gta aat aac gaa ate ggc gtg gtg 
Thr He Leu Val Ser He Met His Val Asn Asn Glu He Gly Val Val 
145 150 155 160 

cag gat ate gcg get ate ggc gaa atg tgc cgt get cgt ggc att ate 
Gin Asp He Ala Ala He Gly Glu Met Cys Arg Ala Arg Gly He He 
165 170 175 

tat cac gtt gat gca acc cag age gtg ggt aaa ctg cct ate gac ctg 
Tyr_His_Val_Asp Ala-Thr— Gin- Ser— Val— Gly— Lys— Leu— Pro— He- Asp— Leu~ 
180 185 190 



age cag ttg aaa gtt gac ctg atg tct ttc tec ggt cac aaa ate tat 
Ser Gin Leu Lys Val Asp Leu Met Ser Phe Ser Gly His Lys He Tyr 
195 200 205 



• 



ggc ccg aaa ggt ate ggt gcg ctg tat gta cgt cgt aaa ccg cgc gta 
Gly Pro Lys Gly lie Gly Ala Leu Tyr Val Arg Arg Lys Pro Arg Val 
210 215 220 

cgc ate gaa gcg caa atg cac ggc ggc ggt cac gag cgc ggt atg cgt 
Arg He Glu Ala Gin Met His Gly Gly Gly His Glu Arg Gly Met Arg 
225 230 235 240 

tec ggc act ctg cct gtt cac cag ate gtc gga atg ggc gag gec tat 
Ser Gly Thr Leu Pro Val His Gin He Val Gly Met Gly Glu Ala Tyr 
245 250 255 

cgc ate gca aaa gaa gag atg gcg ace gag atg gaa cgt ctg cgc ggc 
Arg He Ala Lys Glu Glu Met Ala Thr Glu Met Glu Arg Leu Arg Gly 
260 265 270 

ctg cgt aac cgt ctg tgg aac ggc ate aaa gat ate gaa gaa gtt tac 
Leu Arg Asn Arg Leu Trp Asn Gly He Lys Asp He Glu Glu Val Tyr 
275 280 285 

ctg aac ggt gac ctg gaa cac ggt gcg ccg aac att etc aac gtc age 
Leu Asn Gly Asp Leu Glu His Gly Ala Pro Asn He Leu Asn Val Ser 
290 295 300 

ttc aac tac gtt gaa ggt gag teg ctg att atg gcg ctg aaa gac etc 
Phe Asn Tyr Val Glu Gly Glu Ser Leu He Met Ala Leu Lys Asp Leu 
305 310 315 320 

gca gtt tct tea ggt tec gee tgt acg tea gca age etc gaa ccg tec 
Ala Val Ser Ser Gly Ser Ala Cys Thr Ser Ala Ser Leu Glu Pro Ser 
325 330 335 

tac gtg ctg cgc gcg ctg ggg ctg aac gac gag ctg gca cat age tct 
Tyr Val Leu Arg Ala Leu Gly Leu Asn Asp Glu Leu Ala His Ser Ser 
340 345 350 

ate cgt ttc tct tta ggt cgt ttt act act gaa gaa gag ate gac tac 
He Arg Phe Ser Leu Gly Arg Phe Thr Thr Glu Glu Glu He Asp Tyr 
355 360 365 

acc ate gag tta gtt cgt aaa tec ate ggt cgt ctg cgt gac ctt tct 
Thr lie Glu Leu Val Arg Lys Ser He Gly Arg Leu Arg Asp Leu Ser 
370 375 380 

ccg ctg tgg gaa atg tac aag cag ggc gtg gat ctg aac age ate gaa 
Pro Leu Trp Glu Met Tyr Lys Gin Gly Val Asp Leu Asn Ser He Glu 
385 390 395 400 



tgg get cat cat taa 
Trp Ala His His 



<210> 6 
<211> 404 
<212> PRT 

<213> Escherichia coli 



10 

<400> 6 



Met Lys Leu Pro lie Tyr Leu Asp Tyr Ser Ala Thr Thr Pro Val Asp 
15 10 15 

Pro Arg Val Ala Glu Lys Met Met Gin Phe Met Thr Met Asp Gly Thr 
20 25 ' 30 

Phe Gly Asn Pro Ala Ser Arg Ser His Arg Phe Gly Trp Gin Ala Glu 
35 40 45 

Glu Ala Val Asp lie Ala Arg Asn Gin lie Ala Asp Leu Val Gly Ala 
50 55 60 

Asp Pro Arg Glu lie Val Phe Thr Ser Gly Ala Thr Glu Ser Asp Asn 
65 70 75 80 

Leu Ala lie Lys Gly Ala Ala Asn Phe Tyr Gin Lys Lys Gly Lys His 
85 90 95 

lie lie Thr Ser Lys Thr Glu His Lys Ala Val Leu Asp Thr Cys Arg 
100 105 110 

Gin Leu Glu Arg Glu Gly Phe Glu Val Thr Tyr Leu Ala Pro Gin Arg 
115 120 125 

Asn Gly lie lie Asp Leu Lys Glu Leu Glu Ala Ala Met Arg Asp Asp 
130 135 140 

Thr He Leu Val Ser He Met His Val Asn Asn Glu He Gly Val Val 
145 150 155 160 

Gin Asp He Ala Ala He Gly Glu Met Cys Arg Ala Arg Gly He He 
165 170 175 

Tyr His Val Asp Ala Thr Gin Ser Val Gly Lys Leu Pro He Asp Leu 
180 185 190 

Ser Gin Leu Lys Val Asp Leu Met Ser Phe Ser Gly His Lys He Tyr 
195 200 205 

Gly Pro Lys Gly He Gly Ala Leu Tyr Val Arg Arg Lys Pro Arg Val 
210 215 220 

Arg He Glu Ala Gin Met His Gly Gly Gly His Glu Arg Gly Met Arg 
225 230 235 240 

Ser Gly Thr Leu Pro Val His Gin He Val Gly Met Gly Glu Ala Tyr 
245 250 255 

Arg He Ala Lys Glu Glu Met Ala Thr Glu Met Glu Arg Leu Arg Gly 

26Q 265 — 270 — 

Leu Arg Asn Arg Leu Trp Asn Gly He Lys Asp He Glu Glu Val Tyr 
275 280 285 

Leu Asn Gly Asp Leu Glu His Gly Ala Pro Asn He Leu Asn Val Ser 
290 295 300 



Phe Asn Tyr Val Glu Gly Glu Ser Leu lie Met Ala Leu Lys Asp Leu 
305 310 315 320 



Ala Val Ser Ser Gly Ser Ala Cys 
325 

Tyr Val Leu Arg Ala Leu Gly Leu 
340 

lie Arg Phe Ser Leu Gly Arg Phe 
355 360 

Thr lie Glu Leu Val Arg Lys Ser 
370 375 

Pro Leu Trp Glu Met Tyr Lys Gin 
385 390 

Trp Ala His His 



Thr Ser Ala Ser Leu Glu Pro Ser 
330 335 

Asn Asp Glu Leu Ala His Ser Ser 
345 350 

Thr Thr Glu Glu Glu lie Asp Tyr 
365 

lie Gly Arg Leu Arg Asp Leu Ser 
380 

Gly Val Asp Leu Asn Ser lie Glu 
395 400 



<210> 7 
<211> 1221 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 
<222> 1. .1221 

<400> 7 



atg att ttt tec gtc gac aaa gtg egg gec gac ttt ccg gtg ctt teg 
Met lie Phe Ser Val Asp Lys Val Arg Ala Asp Phe Pro Val Leu Ser 
15 10 15 

cgt gag gta aac ggt ttg ccg ctg get tat etc gac age gec gec agt 
Arg Glu Val Asn Gly Leu Pro Leu Ala Tyr Leu Asp Ser Ala Ala Ser 
20 25 30 

gcg cag aaa ccg age cag gtg att gac gee gag gee gag ttt tat cgt 
Ala Gin Lys Pro Ser Gin Val lie Asp Ala Glu Ala Glu Phe Tyr Arg 
35 40 45 

cat 99 c tac 9 C 9 9 C 9 9 fc 9 cat c 9t 99 fc att cat acc tta a 9 c 9 CC ca 9 
His Gly Tyr Ala Ala Val His Arg Gly lie His Thr Leu Ser Ala Gin 
50 55 60 

gcg acc gag aaa atg gag aac gtg cgc aag egg gca teg ctg ttt att 
Ala Thr Glu Lys Met Glu Asn Val Arg Lys Arg Ala Ser Leu Phe lie 
65 70 75 80 



aat gec cgt teg gcg gaa gag ctg gtg ttc gtc cgc ggc acg acg gaa 
Asn Ala Arg Ser Ala Glu Glu Leu Val Phe Val Arg Gly Thr Thr Glu 
85 90 95 



ggg ate aat ctg gtc gee aat age tgg ggc aac age aac gtg egg gcg 
Gly lie Asn Leu Val Ala Asn Ser Trp Gly Asn Ser Asn Val Arg Ala 



• 



12 

100 105 110 

ggc gat aac ate ate ate agt cag atg gag cac cac get aac att gtt 384 
Gly Asp Asn He He He Ser Gin Met Glu His His Ala Asn He Val 
115 120 125 

ccc tgg cag atg ctt tgc gca cgc gtt ggc gca gag ctg cgt gtg ate 432 
Pro Trp Gin Met Leu Cys Ala Arg Val Gly Ala Glu Leu Arg Val He 
130 135 140 

ccg etc aat ccc gat ggt acg ttg caa ctg gag acg ctg cct acg ctg 480 
Pro Leu Asn Pro Asp Gly Thr Leu Gin Leu Glu Thr Leu Pro Thr Leu 
145 150 155 160 

ttt gat gag aaa act cgc ctg ctg gca att act cat gtc tec aac gtg 528 
Phe Asp Glu Lys Thr Arg Leu Leu Ala He Thr His Val Ser Asn Val 
165 170 175 

ctt ggc aca gaa aat cca ctg gcg gaa atg ate acg ctt gcg cac cag 576 
Leu Gly Thr Glu Asn Pro Leu Ala Glu Met He Thr Leu Ala His Gin 
180 185 190 

cat ggc gca aaa gtg ctg gtg gat ggc get cag gcg gtg atg cat cat 624 
His Gly Ala Lys Val Leu Val Asp Gly Ala Gin Ala Val Met His His 
195 200 205 

ccg gtg gat gtt cag gcg ctg gat tgc gac ttt tac gtg ttc tec ggg 672 
Pro Val Asp Val Gin Ala Leu Asp Cys Asp Phe Tyr Val Phe Ser Gly 
210 215 220 

cat aaa ctg tat ggc ccc ace gga att ggc att ctt tat gtg aaa gaa 720 
His Lys Leu Tyr Gly Pro Thr Gly He Gly He Leu Tyr Val Lys Glu 
225 230 235 240 

gee ttg ttg cag gag atg ccg ccg tgg gaa ggg ggc ggt tct atg ate 768 
Ala Leu Leu Gin Glu Met Pro Pro Trp Glu Gly Gly Gly Ser Met He 
245 250 255 

gec acc gtc age ctg agt gaa ggc act ace tgg acc aaa gca cca tgg 816 
Ala Thr Val Ser Leu Ser Glu Gly Thr Thr Trp Thr Lys Ala Pro Trp 
260 265 270 

egg ttt gaa gec ggt aca ccc aat acc ggg ggc ate att ggt ctt ggc 864 
Arg Phe Glu Ala Gly Thr Pro Asn Thr Gly Gly He He Gly Leu Gly 
275 280 285 

gcg gcg ctg gag tat gtt teg gcg ctg ggg ctt aat aac ata gec gag 912 
Ala Ala Leu Glu Tyr Val Ser Ala Leu Gly Leu Asn Asn He Ala Glu 
290 295 300 

tat gaa cag aat ctg atg cat tat gcg eta tea cag ctg gaa tct gta 960 
Tyr Glu Gin Asn Leu Met His Tyr Ala Leu Ser Gin Leu Glu Ser Val 

"JO 5 310 315 320 

ccg gat etc act etc tat ggc cca caa aac agg ctt ggc gtt att get 1008 
Pro Asp Leu Thr Leu Tyr Gly Pro Gin Asn Arg Leu Gly -Val lie Ala 
325 330 335 

ttt aat etc ggt aaa cac cac gee tat gat gtt ggc agt ttt etc gat 1056 



Phe Asn Leu Gly Lys His His Ala Tyr Asp Val Gly Ser Phe Leu Asp 
340 345 350 



aat tac ggc att get gtg cgt acc gga cat cac tgc gca atg cca ttg 
Asn Tyr Gly lie Ala Val Arg Thr Gly His His Cys Ala Met Pro Leu 
355 360 365 

atg gec tat tac aac gtc cct gcg atg tgt egg gcg teg ctg gec atg 
Met Ala Tyr Tyr Asn Val Pro Ala Met Cys Arg Ala Ser Leu Ala Met 
370 375 380 

tat aac acc cat gaa gaa gtg gat cgt ctg gtg acc ggc ctg caa cgt 
Tyr Asn Thr His Glu Glu Val Asp Arg Leu Val Thr Gly Leu Gin Arg 
385 390 395 400 



att cac cgt ttg ctg gga taa 
lie His Arg Leu Leu Gly 
405 



<210> 8 

<211> 406 

<212> PRT 

<213> Escherichia coli 

<400> 8 



Met lie Phe Ser Val Asp Lys Val Arg Ala Asp Phe Pro Val Leu Ser 
15 10 15 

Arg Glu Val Asn Gly Leu Pro Leu Ala Tyr Leu Asp Ser Ala Ala Ser 
20 25 30 

Ala Gin Lys Pro Ser Gin Val lie Asp Ala Glu Ala Glu Phe Tyr Arg 
35 40 45 

His Gly Tyr Ala Ala Val His Arg Gly lie His Thr Leu Ser Ala Gin 
50 55 60 

Ala Thr Glu Lys Met Glu Asn Val Arg Lys Arg Ala Ser Leu Phe lie 
65 70 75 80 

Asn Ala Arg Ser Ala Glu Glu Leu Val Phe Val Arg Gly Thr Thr Glu 
85 90 95 

Gly He Asn Leu Val Ala Asn Ser Trp Gly Asn Ser Asn Val Arg Ala 
100 105 110 

Gly Asp Asn He He He Ser Gin Met Glu His His Ala Asn He Val 
115 120 125 



Pro Trp Gin Met Leu Cys Ala Arg Val Gly Ala Glu Leu Arg Val lie 
130 135 140 



Pro Leu Asn Pro Asp Gly Thr Leu Gin Leu Glu Thr Leu Pro Thr Leu 
145 150 155 160 



• 
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Phe Asp 
Leu Gly 
His Gly 



Pro Val 
210 

His Lys 
225 

Ala Leu 



Ala Thr 



Arg Phe 



Ala Ala 
290 

Tyr Glu 
305 

Pro Asp 



Phe Asn 



Asn Tyr 



Met Ala 
370 

Tyr Asn 
385 



Glu Lys Thr 
165 

Thr Glu Asn 
180 

Ala Lys Val 
195 

Asp Val Gin 
Leu Tyr Gly 



Arg Leu Leu Ala 



Pro Leu Ala Glu 
185 



His Val 
Met lie Thr Leu 



He Thr 
170 



Leu Val Asp Gly Ala Gin 
200 

Ala Leu Asp Cys Asp Phe 
215 



Leu Gin Glu 
245 

Val Ser Leu 
260 

Glu Ala Gly 
275 

Leu Glu Tyr 



Gin Asn Leu 

Leu Thr Leu 
325 

Leu Gly Lys 
340 

Gly He Ala 
355 

Tyr Tyr Asn 
Thr His Glu 



Pro Thr Gly He 
230 

Met Pro Pro Trp 



Ser Glu Gly Thr 
265 

Thr Pro Asn Thr 
280 

Val Ser Ala Leu 
295 

Met His Tyr Ala 
310 

Tyr Gly Pro Gin 



His His Ala Tyr 
345 



Gly He 
235 

Glu Gly 
250 

Thr Trp 
Gly Gly 
Gly Leu 



Ala Val 
205 

Tyr Val 
220 

Leu Tyr 
Gly Gly 
Thr Lys 



He He 
285 

Asn Asn 
300 



Gin Leu 
Leu Gly 
Asp Val Gly Ser 



Leu Ser 
315 

Asn Arg 
330 



Val Arg Thr Gly His His 
360 

Val Pro Ala Met Cys Arg 
375 

Glu Val Asp Arg Leu Val 
390 395 



Cys Ala 
365 

Ala Ser 
380 

Thr Gly 



Ser Asn Val 
175 

Ala His Gin 
190 

Met His His 



Phe Ser Gly 



Val Lys Glu 
240 

Ser Met He 
255 

Ala Pro Trp 
270 

Gly Leu Gly 



He Ala Glu 



Glu Ser Val 
320 

Val He Ala 
335 

Phe Leu Asp 
350 

Met Pro Leu 



Leu Ala Met 



Leu Gin Arg 
400 



He His 



Arg Leu Leu 
405 



Gly 



<210> 9 

-< 2-1 1->— 3-7-20 

<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 
<222> 530. .1684 



±3 

<400> 9 

gacgtctgtg tggaattgtg agcggataac aatttcacac agggccctcg gacaccgagg 60 

agaatgtcaa gaggcgaaca cacaacgtct tggagcgcca gaggaggaac gagctaaaac 120 

ggagcttttt tgccctgcgt gaccagatcc cggagttgga aaacaatgaa aaggccccca 180 

aggtagttat ccttaaaaaa gccacagcat acatcctgtc cgtccaagca gaggagcaaa 240 

agctcatttc tgaagaggac ttgttgcgga aacgacgaga acagttgaaa cacaaacttg 300 

aacagctacg gaactcttgt gcgtaaggaa aagtaaggaa aacgattcct tctaacagaa 360 

atgtcctgag caatcaccta tgaactgtcg actcgagata gcatttttat ccataagatt 420 

agccgatcct aaggtttaca attgtgagcg ctcacaatta tgatagattc aattgtgagc 480 

ggataacaat ttcacacacg ctagcggtac caaagaggag aaattaact atg gca 535 

Met Ala 
1 

aaa cac ctt ttt acg tec gag tec gtc tct gaa ggg cat cct gac aaa 583 
Lys His Leu Phe Thr Ser Glu Ser Val Ser Glu Gly His Pro Asp Lys 
5 10 15 

att get gac caa att tct gat gec gtt tta gac gcg ate etc gaa cag 631 
lie Ala Asp Gin lie Ser Asp Ala Val Leu Asp Ala lie Leu Glu Gin 
20 25 30 

gat ccg aaa gca cgc gtt get tgc gaa acc tac gta aaa ace ggc atg 679 
Asp Pro Lys Ala Arg Val Ala Cys Glu Thr Tyr Val Lys Thr Gly Met 
35 40 45 50 

gtt tta gtt ggc ggc gaa ate acc acc age gec tgg gta gac ate gaa 727 
Val Leu Val Gly Gly Glu lie Thr Thr Ser Ala Trp Val Asp lie Glu 
55 60 65 

gag ate acc cgt aac acc gtt cgc gaa att ggc tat gtg cat tec gac 775 
Glu lie Thr Arg Asn Thr Val Arg Glu lie Gly Tyr Val His Ser Asp 
70 75 80 

at 9 99C ttt gac get aac tec tgt gcg gtt ctg age get ate ggc aaa 823 
Met Gly Phe Asp Ala Asn Ser Cys Ala Val Leu Ser Ala lie Gly Lys 
85 90 95 

cag tct cct gac ate aac cag ggc gtt gac cgt gee gat ccg ctg gaa 871 
Gin Ser Pro Asp lie Asn Gin Gly Val Asp Arg Ala Asp Pro Leu Glu 
100 105 110 

ca 9 99C gcg ggt gac cag ggt ctg atg ttt ggc tac gca act aat gaa 919 
Gin Gly Ala Gly Asp Gin Gly Leu Met Phe Gly Tyr Ala Thr Asn Glu 

_1„15 ^20 125 130 

acc gac gtg ctg atg cca gca cct ate acc tat gca cac cgt ctg gta 967 
Thr Asp Val Leu Met Pro Ala Pro lie Thr Tyr Ala His Arg Leu Val 
135 140 145 



cag cgt cag get gaa gtg cgt aaa aac ggc act ctg ccg tgg ctg cgc 



1015 



• 
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Gin Arg Gin Ala Glu Val Arg Lys Asn Gly Thr Leu Pro Trp Leu Arg 
150 155 160 

ccg gac gcg aaa age cag gtg act ttt cag tat gac gac ggc aaa ate 1063 
Pro Asp Ala Lys Ser Gin Val Thr Phe Gin Tyr Asp Asp Gly Lys lie 
165 170 175 , 

gtt ggt ate gat get gtc gtg ctt tec act cag cac tct gaa gag ate 1111 
Val Gly lie Asp Ala Val Val Leu Ser Thr Gin His Ser Glu Glu lie 
180 185 190 

gac cag aaa teg ctg caa gaa gcg gta atg gaa gag ate ate aag cca 1159 
Asp Gin Lys Ser Leu Gin Glu Ala Val Met Glu Glu lie lie Lys Pro 
195 200 205 210 

att ctg ccc get gaa tgg ctg act tct gee acc aaa ttc ttc ate aac 1207 
lie Leu Pro Ala Glu Trp Leu Thr Ser Ala Thr Lys Phe Phe lie Asn 
215 220 225 

ccg acc ggt cgt ttc gtt ate ggt ggc cca atg ggt gac tgc ggt ctg 1255 
Pro Thr Gly Arg Phe Val lie Gly Gly Pro Met Gly Asp Cys Gly Leu 
230 235 240 

act ggt cgt aaa att ate gtt gat acc tac ggc ggc atg gcg cgt cac 13 03 

Thr Gly Arg Lys lie lie Val Asp Thr Tyr Gly Gly Met Ala Arg His 
245 250 255 

ggt ggc ggt gca ttc tct ggt aaa gat cca tea aaa gtg gac cgt tec 13 51 

Gly Gly Gly Ala Phe Ser Gly Lys Asp Pro Ser Lys Val Asp Arg Ser 
260 265 270 

gca gee tac gca gca cgt tat gtc gcg aaa aac ate gtt get get ggc 13 99 

Ala Ala Tyr Ala Ala Arg Tyr Val Ala Lys Asn lie Val Ala Ala Gly 
275 280 285 290 

ctg gee gat cgt tgt gaa att cag gtt tec tac gca ate ggc gtg get 1447 
Leu Ala Asp Arg Cys Glu lie Gin Val Ser Tyr Ala lie Gly Val Ala 
295 300 305 

gaa ccg acc tec ate atg gta gaa act ttc ggt act gag aaa gtg cct 14 95 

Glu Pro Thr Ser lie Met Val Glu Thr Phe Gly Thr Glu Lys Val Pro 
310 315 320 

tct gaa caa ctg acc ctg ctg gta cgt gag ttc ttc gac ctg cgc cca 1543 
Ser Glu Gin Leu Thr Leu Leu Val Arg Glu Phe Phe Asp Leu Arg Pro 
325 330 335 

tac ggt ctg att cag atg ctg gat ctg ctg cac ccg ate tac aaa gaa 1591 
Tyr Gly Leu lie Gin Met Leu Asp Leu Leu His Pro lie Tyr Lys Glu 
340 345 350 

acc gca gca tac ggt cac ttt ggt cgt gaa cat ttc ccg tgg gaa aaa 1639 

-Thr- Ala-Ala -Tyr— Gl-y —His— Phe-Gly— Arg-Glu-H-i-s- Phe-Pro- Trp- Glu- Lys — 

355 360 365 370 



acc gac aaa gcg cag ctg ctg cgc gat get gee ggt ctg aag taateggtae 1691 
Thr Asp Lys Ala Gin Leu Leu Arg Asp Ala Ala Gly Leu Lys 
375 380 
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cgcccgtcgt 


3371 


ggccagccac 
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ctgcagttca 
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eggacaggtc 


3431 


ggtcttgaca 


aaaagaaccg 


ggcgcccctg 


cgctgacagc 


eggaacaegg 


eggcatcaga 
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gcagccgatt 


gtctgttgtg 


cccagtcata 


gccgaatagc 


ctctccaccc 


aagcggccgg 


3551 


agaacctgcg 


tgcaatccat 


cttgttcaat 


catgcgaaac 


gatcctcatc 


ctgtctcttg 


3611 


atcagatctt 


gatcccctgc 


gccatcagat 


ccttggcggc 


aagaaagcca 


tccagtttac 


3671 


tttgcagggc 


ttcccaacct 


taccagaggg 


cgccccagct 


ggcaattcc 




3720 



<210> 10 

<211> 384 

<212> PRT 

<213> Escherichia coli 



<400> 10 



Met Ala Lys His Leu Phe Thr Ser Glu Ser Val Ser Glu Gly His Pro 
15 10 15 

Asp Lys lie Ala Asp Gin lie Ser Asp Ala Val Leu Asp Ala lie Leu 
20 25 30 

Glu Gin Asp Pro Lys Ala Arg Val Ala Cys Glu Thr Tyr Val Lys Thr 
35 40 45 

Gly Met Val Leu Val Gly Gly Glu lie Thr Thr Ser Ala Trp Val Asp 
50 55 60 

He Glu Glu He Thr Arg Asn Thr Val Arg Glu He Gly Tyr Val His 
65 70 75 80 

Ser Asp Met Gly Phe Asp Ala Asn Ser Cys Ala Val Leu Ser Ala He 
85 90 95 

Gly Lys Gin Ser Pro Asp He Asn Gin Gly Val Asp Arg Ala Asp Pro 
100 105 110 

Leu Glu Gin Gly Ala Gly Asp Gin Gly Leu Met Phe Gly Tyr Ala Thr 
115 120 125 

Asn Glu Thr Asp Val Leu Met Pro Ala Pro He Thr Tyr Ala His Arg 
130 135 140 

Leu Val Gin Arg Gin Ala Glu Val Arg Lys Asn Gly Thr Leu Pro Trp 
145 150 155 160 

Leu Arg Pro Asp Ala Lys Ser Gin Val Thr Phe Gin Tyr Asp Asp Gly 
165 *' 170 175 

Lys He Val Gly He Asp Ala Val Val Leu Ser Thr Gin His Ser Glu 
180 185 190 



Glu He Asp Gin Lys Ser Leu Gin Glu Ala Val Met Glu Glu He He 
195 200 205 



Lys Pro He Leu Pro Ala Glu Trp Leu Thr Ser Ala Thr Lys Phe Phe 
210 215 220 



lie Asn Pro Thr Gly Arg Phe Val lie Gly Gly Pro Met Gly Asp Cys 
225 230 235 240 



Gly Leu Thr Gly Arg Lys 
245 

Arg His Gly Gly Gly Ala 
260 

Arg Ser Ala Ala Tyr Ala 
275 

Ala Gly Leu Ala Asp Arg 
290 

Val Ala Glu Pro Thr Ser 
305 310 

Val Pro Ser Glu Gin Leu 
325 

Arg Pro Tyr Gly Leu lie 
340 

Lys Glu Thr Ala Ala Tyr 
355 

Glu Lys Thr Asp Lys Ala 
370 



<210> 11 
<211> 3794 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 
<222> 601 . . 1806 

<400> 11 

gacgtctgtg tggaattgtg agcggataac aatttcacac agggccctcg gacaccgagg 
agaatgtcaa gaggcgaaca cacaacgtct tggagcgcca gaggaggaac gagctaaaac 
ggagcttttt tgccctgcgt gaccagatcc cggagttgga aaacaatgaa aaggccccca 
aggtagttat ccttaaaaaa gccacagcat acatcctgtc cgtccaagca gaggagcaaa 
agctcatttc tgaagaggac ttgttgcgga aacgacgaga acagttgaaa cacaaacttg 



aacagctacg gaactcttgt gcgtaaggaa aagtaaggaa aacgattcct tctaacagaa 
atgtcctgag caatcaccta tgaactgtcg actcgagata gcatttttat ccataagatt 
agccgatcct aaggtttaca attgtgagcg ctcacaatta tgatagattc aattgtgagc 



He He Val Asp Thr 
250 

Phe Ser Gly Lys Asp 
265 

Ala Arg Tyr Val Ala 
280 

Cys Glu He Gin Val 
295 

He Met Val Glu Thr 
315 

Thr Leu Leu Val Arg 
330 

Gin Met Leu Asp Leu 
345 

Gly His Phe Gly Arg 
360 

Gin Leu Leu Arg Asp 
375 



Tyr Gly Gly Met Ala 
255 

Pro Ser Lys Val Asp 
270 

Lys Asn He Val Ala 
285 

Ser Tyr Ala He Gly 
300 

Phe Gly Thr Glu Lys 
320 

Glu Phe Phe Asp Leu 
335 

Leu His Pro He Tyr 
350 

Glu His Phe Pro Trp 
365 

Ala Ala Gly Leu Lys 
380 



20 



ggataacaat ttcacacacg ctagcggtac cgggcccccc ctcgaggtcg acggtatcga 540 

taagcttgat atcgaattcc tgcagcccgg gggatcccat ggtacgcgtc gaggagtacc 600 

atg aac gtt ttt aat ccc gcg cag ttt cgc gcc cag ttt ccc gca eta 648 

Met Asn Val Phe Asn Pro Ala Gin Phe Arg Ala Gin Phe Pro Ala Leu 
15 10 15 

cag gat gcg ggc gtc tat etc gac age gcc gcg acc gcg ctt aaa cct 696 
Gin Asp Ala Gly Val Tyr Leu Asp Ser Ala Ala Thr Ala Leu Lys Pro 
20 25 30 

gaa gcc gtg gtt gaa gcc acc caa cag ttt tac agt ctg age gcc gga 744 
Glu Ala Val Val Glu Ala Thr Gin Gin Phe Tyr Ser Leu Ser Ala Gly 
35 40 45 

aac gtc cat cgc age cag ttt gcc gaa gcc caa cgc ctg acc gcg cgt 792 
Asn Val His Arg Ser Gin Phe Ala Glu Ala Gin Arg Leu Thr Ala Arg 
50 55 60 

tat gaa get gca cga gag aaa gtg gcg caa tta ctg aat gca ccg gat 84 0 

Tyr Glu Ala Ala Arg Glu Lys Val Ala Gin Leu Leu Asn Ala Pro Asp 
65 70 75 80 

gat aaa act ate gtc tgg acg cgc ggc acc act gaa tec ate aac atg 888 
Asp Lys Thr He Val Trp Thr Arg Gly Thr Thr Glu Ser He Asn Met 
85 90 95 

gtg gca caa tgc tat gcg cgt ccg cgt ctg caa ccg ggc gat gag att 93 6 

Val Ala Gin Cys Tyr Ala Arg Pro Arg Leu Gin Pro Gly Asp Glu He 
100 105 110 

att gtc age gtg gca gaa cac cac gcc aac etc gtc ccc tgg ctg atg 984 
He Val Ser Val Ala Glu His His Ala Asn Leu Val Pro Trp Leu Met 
115 120 125 

gtc gcc caa caa act gga gcc aaa gtg gtg aaa ttg ccg ctt aat gcg 1032 
Val Ala Gin Gin Thr Gly Ala Lys Val Val Lys Leu Pro Leu Asn Ala 
130 135 140 

cag cga ctg ccg gat gtc gat ttg ttg cca gaa ctg att act ccc cgt 1080 
Gin Arg Leu Pro Asp Val Asp Leu Leu Pro Glu Leu He Thr Pro Arg 
145 150 155 160 

agt egg att ctg gcg ttg ggt cag atg teg aac gtt act ggc ggt tgc 1128 
Ser Arg He Leu Ala Leu Gly Gin Met Ser Asn Val Thr Gly Gly Cys 
165 170 175 

ccg gat ctg gcg cga gcg att acc ttt get cat tea gcc ggg atg gtg 1176 
Pro Asp Leu Ala Arg Ala He Thr Phe Ala His Ser Ala Gly Met Val 
180 185 190 



gtg atg gtt gat ggt get cag ggg gca gtg cat ttc ccc gcg gat gtt 1224 
Val Met Val Asp Gly Ala Gin Gly Ala Val His Phe Pro Ala Asp Val 
195 200 205 

cag caa ctg gat att gat ttc tat get ttt tea ggt cac aaa ctg tat 1272 
Gin Gin Leu Asp He Asp Phe Tyr Ala Phe Ser Gly His Lys Leu Tyr 
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210 215 220 

ggc ccg aca ggt ate ggc gtg ctg tat ggt aaa tea gaa ctg ctg gag 1320 
Gly Pro Thr Gly lie Gly Val Leu Tyr Gly Lys Ser Glu Leu Leu Glu 
225 230 235 240 

gcg atg teg ccc tgg ctg ggc ggc ggc aaa atg gtt cac gaa gtg agt 1368 
Ala Met Ser Pro Trp Leu Gly Gly Gly Lys Met Val His Glu Val Ser 
245 250 255 

ttt gac ggc ttc acg act caa tct gcg ccg tgg aaa ctg gaa get gga 1416 
Phe Asp Gly Phe Thr Thr Gin Ser Ala Pro Trp Lys Leu Glu Ala Gly 
260 265 270 

acg cca aat gtc get ggt gtc ata gga tta age gcg gcg ctg gaa tgg 1464 
Thr Pro Asn Val Ala Gly Val lie Gly Leu Ser Ala Ala Leu Glu Trp 
275 280 285 

ctg gca gat tac gat ate aac cag gee gaa age tgg age cgt age tta 1512 
Leu Ala Asp Tyr Asp lie Asn Gin Ala Glu Ser Trp Ser Arg Ser Leu 
290 295 300 

gca acg ctg gcg gaa gat gcg ctg gcg aaa cgt ccc ggc ttt cgt tea 1560 
Ala Thr Leu Ala Glu Asp Ala Leu Ala Lys Arg Pro Gly Phe Arg Ser 
305 310 315 320 

ttc cgc tgc cag gat tec age ctg ctg gec ttt gat ttt get ggc gtt 1608 
Phe Arg Cys Gin Asp Ser Ser Leu Leu Ala Phe Asp Phe Ala Gly Val 
325 330 335 

cat cat age gat atg gtg acg ctg ctg gcg gag tac ggt att gee ctg 1656 
His His Ser Asp Met Val Thr Leu Leu Ala Glu Tyr Gly lie Ala Leu 
340 345 350 

egg gee ggg cag cat tgc get cag ccg eta ctg gca gaa tta ggc gta 1704 
Arg Ala Gly Gin His Cys Ala Gin Pro Leu Leu Ala Glu Leu Gly Val 
355 360 365 

ace ggc aca ctg cgc gee tct ttt gcg cca tat aat aca aag agt gat 1752 
Thr Gly Thr Leu Arg Ala Ser Phe Ala Pro Tyr Asn Thr Lys Ser Asp 
370 375 380 

gtg gat gcg ctg gtg aat gee gtt gac cgc gcg ctg gaa tta ttg gtg 1800 
Val Asp Ala Leu Val Asn Ala Val Asp Arg Ala Leu Glu Leu Leu Val 
385 390 395 400 

gat taaacgcgtg ctagaggcat caaataaaac gaaaggctca gtcgaaagac 1853 

* *— xr 

tgggecttte gttttatctg ttgtttgtcg gtgaacgetc tcctgagtag gacaaatccg 1913 
ccgccctaga cctaggggat atattccget tcctcgctca ctgactcgct acgctcggtc 1973 



gttcgactgc ggcgagcgga aatggcttac gaacggggcg gagatttcct ggaagatgee 2033 
aggaagatac ttaacaggga agtgagaggg ccgcggcaaa geegttttte cataggctcc 2093 
gcccccctga caagcatcac gaaatctgac gctcaaatca gtggtggcga aacccgacag 2153 
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<210> 12 
<211> 401 
<212> PRT 

<213> Escherichia coli 
<400> 12 

Met Asn Val Phe Asn Pro Ala Gin Phe Arg Ala Gin Phe Pro Ala Leu 
. 1 5 10 15 

Gin Asp Ala Gly Val Tyr Leu Asp Ser Ala Ala Thr Ala Leu Lys Pro 
20 25 30 

Glu Ala Val Val Glu Ala Thr Gin Gin Phe Tyr Ser Leu Ser Ala Gly 
35 40 45 

Asn Val His Arg Ser Gin Phe Ala Glu Ala Gin Arg Leu Thr Ala Arg 
50 55 60 

Tyr Glu Ala Ala Arg Glu Lys Val Ala Gin Leu Leu Asn Ala Pro Asp 
65 70 75 80 

Asp Lys Thr lie Val Trp Thr Arg Gly Thr Thr Glu Ser lie Asn Met 
85 90 95 

Val Ala Gin Cys Tyr Ala Arg Pro Arg Leu Gin Pro Gly Asp Glu lie 
100 105 110 

lie Val Ser Val Ala Glu His His Ala Asn Leu Val Pro Trp Leu Met 
115 120 125 

Val Ala Gin Gin Thr Gly Ala Lys Val Val Lys Leu Pro Leu Asn Ala 
130 135 140 

Gin Arg Leu Pro Asp Val Asp Leu Leu Pro Glu Leu lie Thr Pro Arg 
145 150 155 160 

Ser Arg lie Leu Ala Leu Gly Gin Met Ser Asn Val Thr Gly Gly Cys 
165 170 175 

Pro Asp Leu Ala Arg Ala lie Thr Phe Ala His Ser Ala Gly Met Val 
180 185 190 

Val Met Val Asp Gly Ala Gin Gly Ala Val His Phe Pro Ala Asp Val 
195 200 205 

Gin Gin Leu Asp lie Asp Phe Tyr Ala Phe Ser Gly His Lys Leu Tyr 
210 215 220 

Gly Pro Thr Gly lie Gly Val Leu Tyr Gly Lys Ser Glu Leu Leu Glu 
225 230 235 240 

Ala Met Ser Pro Trp ^^u_^y_^l>iJjJy„Lys_Met_Val-His-Glu-Va-l- Ser- 
245" 250 255 

Phe Asp Gly Phe Thr Thr Gin Ser Ala Pro Trp Lys Leu Glu Ala Gly 
260 265 270 



Thr Pro Asn Val Ala Gly Val He Gly Leu Ser Ala 



Ala Leu Glu Trp 
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275 



280 



285 



Leu Ala Asp Tyr Asp 
290 



lie Asn Gin Ala Glu Ser Trp Ser Arg Ser Leu 
295 300 



Ala Thr Leu Ala Glu 
305 



Asp Ala Leu Ala Lys Arg Pro Gly Phe Arg Ser 
310 315 320 



Phe Arg Cys Gin Asp 
325 



Ser Ser Leu Leu Ala Phe Asp Phe Ala Gly Val 
330 335 



His His Ser Asp Met 
340 



Val Thr Leu Leu Ala Glu Tyr Gly lie Ala Leu 
345 350 



Arg Ala Gly Gin His 
355 



Cys Ala Gin Pro Leu Leu Ala Glu Leu Gly Val 
360 365 



Thr Gly Thr Leu Arg 
370 



Ala Ser Phe Ala Pro Tyr Asn Thr Lys Ser Asp 
375 380 



Val Asp Ala Leu Val 
385 



Asn Ala Val Asp Arg Ala Leu Glu Leu Leu Val 
390 395 400 



Asp 



<210> 13 
<211> 4975 
<212> DNA 

<213> Escherichia coli 

<220> 
<221> CDS 
<222> 530. .1684 

<220> 

<221> CDS 

<222> 1782. .2987 

<400> 13 



gacgtctgtg tggaattgtg agcggataac aatttcacac agggccctcg gacaccgagg 60 

agaatgtcaa gaggcgaaca cacaacgtct tggagcgcca gaggaggaac gagctaaaac 120 

ggagcttttt tgccctgcgt gaccagatcc cggagttgga aaacaatgaa aaggccccca 180 

aggtagttat ccttaaaaaa gccacagcat acatcctgtc cgtccaagca gaggagcaaa 240 

agctcatttc tgaagaggac ttgttgcgga aacgacgaga acagttgaaa cacaaacttg 300 



aacagctacg gaactcttgt gcgtaaggaa aagtaaggaa aacgattcct tctaacagaa 360 
atgtcctgag caatcaccta tgaactgtcg actcgagata gcatttttat ccataagatt 420 
agccgatcct aaggtttaca attgtgagcg ctcacaatta tgatagattc aattgtgagc 480 
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ggataacaat ttcacacacg ctagcggtac caaagaggag aaattaact atg gca 535 

Met Ala 
1 

aaa cac ctt ttt acg tec gag tec gtc tct gaa ggg cat cct gac aaa 583 
Lys His Leu Phe Thr Ser Glu Ser Val Ser Glu Gly His Pro Asp Lys 
5 10 15 

att get gac caa att tct gat gee gtt tta gac gcg ate etc gaa cag 631 
lie Ala Asp Gin lie Ser Asp Ala Val Leu Asp Ala lie Leu Glu Gin 
20 25 30 

gat ccg aaa gca cgc gtt get tgc gaa acc tac gta aaa ace ggc atg 679 
Asp Pro Lys Ala Arg Val Ala Cys Glu Thr Tyr Val Lys Thr Gly Met 
35 40 45 50 

gtt tta gtt ggc ggc gaa ate acc acc age gee tgg gta gac ate gaa 727 
Val Leu Val Gly Gly Glu lie Thr Thr Ser Ala Trp Val Asp lie Glu 
55 60 65 

gag ate acc cgt aac acc gtt cgc gaa att ggc tat gtg cat tec gac 775 
Glu lie Thr Arg Asn Thr Val Arg Glu lie Gly Tyr Val His Ser Asp 
70 75 80 

atg 99 c ttt 9 ac 9 ct aac tec tgt gcg gtt ctg age get ate ggc aaa 823 
Met Gly Phe Asp Ala Asn Ser Cys Ala Val Leu Ser Ala lie Gly Lys 
85 90 95 

cag tct cct gac ate aac cag ggc gtt gac cgt gec gat ccg ctg gaa 871 
Gin Ser Pro Asp lie Asn Gin Gly Val Asp Arg Ala Asp Pro Leu Glu 
100 105 110 

ca 9 99 c 9 C 9 99t gac cag ggt ctg atg ttt ggc tac gca act aat gaa 919 
Gin Gly Ala Gly Asp Gin Gly Leu Met Phe Gly Tyr Ala Thr Asn Glu 
115 120 125 130 

acc gac gtg ctg atg cca gca cct ate acc tat gca cac cgt ctg gta 967 
Thr Asp Val Leu Met Pro Ala Pro lie Thr Tyr Ala His Arg Leu Val 
135 140 145 

cag cgt cag get gaa gtg cgt aaa aac ggc act ctg ccg tgg ctg cgc 1015 
Gin Arg Gin Ala Glu Val Arg Lys Asn Gly Thr Leu Pro Trp Leu Arg 
150 155 160 

ccg gac gcg aaa. age cag gtg act ttt cag tat gac gac ggc aaa ate 1063 
Pro Asp Ala Lys Ser Gin Val Thr Phe Gin Tyr Asp Asp Gly Lys lie 
165 170 175 

gtt ggt ate gat get gtc gtg ctt tec act cag cac tct gaa gag ate 1111 
Val Gly He Asp Ala Val Val Leu Ser Thr Gin His Ser Glu Glu He 
180 185 190 

gae-cag -aaa tcg-ctg-caagaa-gcg ™gta~atg-gaa-gag-atc-atc aag~cca 1T5"9" 
Asp Gin Lys Ser Leu Gin Glu Ala Val Met Glu Glu He He Lys Pro 
195 200 205 210 

att ctg ccc get gaa tgg ctg act tct gee acc aaa ttc ttc ate aac 1207 
He Leu Pro Ala Glu Trp Leu Thr Ser Ala Thr Lys Phe Phe He Asn 
215 220 225 
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ccg acc ggt cgt ttc gtt ate ggt ggc cca atg ggt gac tgc ggt ctg 1255 
Pro Thr Gly Arg Phe Val lie Gly Gly Pro Met Gly Asp Cys Gly Leu 
230 235 240 

act ggt cgt aaa att ate gtt gat acc tac ggc ggc atg gcg cgt cac 13 03 

Thr Gly Arg Lys lie lie Val Asp Thr Tyr Gly Gly Met Ala Arg His 
245 250 255 

ggt ggc ggt gca ttc tct ggt aaa gat cca tea aaa gtg gac cgt tec 13 51 

Gly Gly Gly Ala Phe Ser Gly Lys Asp Pro Ser Lys Val Asp Arg Ser 
260 265 270 

gca gee tac gca gca cgt tat gtc gcg aaa aac ate gtt get get ggc 1399 
Ala Ala Tyr Ala Ala Arg Tyr Val Ala Lys Asn lie Val Ala Ala Gly 
275 280 285 290 

ctg gee gat cgt tgt gaa att cag gtt tec tac gca ate ggc gtg get 144 7 

Leu Ala Asp Arg Cys Glu lie Gin Val Ser Tyr Ala lie Gly Val Ala 
295 300 305 

gaa ccg acc tec ate atg gta gaa act ttc ggt act gag aaa gtg cct 14 95 

Glu Pro Thr Ser lie Met Val Glu Thr Phe Gly Thr Glu Lys Val Pro 
310 315 320 

tct gaa caa ctg acc ctg ctg gta cgt gag ttc ttc gac ctg cgc cca 1543 
Ser Glu Gin Leu Thr Leu Leu Val Arg Glu Phe Phe Asp Leu Arg Pro 
325 330 335 

tac ggt ctg att cag atg ctg gat ctg ctg cac ccg ate tac aaa gaa 1591 
Tyr Gly Leu lie Gin Met Leu Asp Leu Leu His Pro lie Tyr Lys Glu 
340 345 350 

acc gca gca tac ggt cac ttt ggt cgt gaa cat ttc ccg tgg gaa aaa 1639 
Thr Ala Ala Tyr Gly His Phe Gly Arg Glu His Phe Pro Trp Glu Lys 
355 360 365 370 

acc gac aaa gcg cag ctg ctg cgc gat get gee ggt ctg aag taateggtae 16 91 
Thr Asp Lys Ala Gin Leu Leu Arg Asp Ala Ala Gly Leu Lys 
375 380 

cgggcccccc ctcgaggtcg aeggtatega taagcttgat atcgaattcc tgcagcccgg 1751 

gggatcccat ggtacgcgtc gaggagtacc atg aac gtt ttt aat ccc gcg cag 1805 

Met Asn Val Phe Asn Pro Ala Gin 
385 390 

ttt cgc gee cag ttt ccc gca eta cag gat gcg ggc gtc tat etc gac 1853 
Phe Arg Ala Gin Phe Pro Ala Leu Gin Asp Ala Gly Val Tyr Leu Asp 
395 400 405 

age gee gcg acc gcg ctt aaa cct gaa gec gtg gtt gaa gec acc caa 1901 
Ser Ala Ala Thr Ala Leu Lys Pro Glu Ala Val Val Glu Ala Thr Gin 

410 4-1-5 4-20 — 

cag ttt tac agt ctg age gec gga aac gtc cat cgc age cag ttt gee 1949 
Gin Phe Tyr Ser Leu Ser Ala Gly Asn Val His Arg Ser Gin Phe Ala 
425 430 435 440 

gaa gee caa cgc ctg acc gcg cgt tat gaa get gca cga gag aaa gtg 1997 
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gcc gaa age tgg age cgt age tta gca acg ctg gcg gaa gat gcg ctg 2717 
Ala Glu Ser Trp Ser Arg Ser Leu Ala Thr Leu Ala Glu Asp Ala Leu 
685 690 695 

gcg aaa cgt ccc ggc ttt cgt tea ttc cgc tgc cag gat tec age ctg 2765 
Ala Lys Arg Pro Gly Phe Arg Ser Phe Arg Cys Gin Asp Ser Ser Leu 
700 705 710 

ctg gcc ttt gat ttt get ggc gtt cat cat age gat atg gtg acg ctg 2813 
Leu Ala Phe Asp Phe Ala Gly Val His His Ser Asp Met Val Thr Leu 
715 720 725 

ctg gcg gag tac ggt att gcc ctg egg gcc ggg cag cat tgc get cag 2 861 

Leu Ala Glu Tyr Gly lie Ala Leu Arg Ala Gly Gin His Cys Ala Gin 
730 735 740 

ccg eta ctg gca gaa tta ggc gta ace ggc aca ctg cgc gcc tct ttt 2909 
Pro Leu Leu Ala. Glu Leu Gly Val Thr Gly Thr Leu Arg Ala Ser Phe 
745 750 755 760 

gcg cca tat aat aca aag agt gat gtg gat gcg ctg gtg aat gcc gtt 2957 
Ala Pro Tyr Asn Thr Lys Ser Asp Val Asp Ala Leu Val Asn Ala Val 
765 770 775 

gac cgc gcg ctg gaa tta ttg gtg gat taaacgcgtg ctagaggcat 3004 
Asp Arg Ala Leu Glu Leu Leu Val Asp 
780 785 
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ttgtttgtcg 


3064 


gtgaacgetc 


tcctgagtag 


gacaaatccg 


ccgccctaga 


cctaggggat 


atattccget 


3124 


tcctcgctca 


ctgactcgct 


acgctcggtc 


gttcgactgc 


ggcgagcgga 


aatggcttac 


3184 


gaacggggcg 


gagatttcct 


ggaagatgee 


aggaagatac 


ttaacaggga 


agtgagaggg 


3244 


ccgcggcaaa 


geegttttte 


cataggctcc 


gcccccctga 


caagcatcac 


gaaatctgac 


3304 


gctcaaatca 


gtggtggcga 


aacccgacag 


gactataaag 


ataccaggcg 


tttccccctg 


3364 


gcggctccct 


cgtgcgctct 


cctgttcctg 


ecttteggtt 


taccggtgtc 


attcegctgt 


3424 


tatggccgcg 


tttgtctcat 


tccacgcctg 


acactcagtt 


cegggtagge 


agttcgctcc 


3484 


aagctggact 


gtatgeaega 


accccccgtt 


cagtccgacc 


gctgcgcctt 


ateeggtaac 


3544 


tategtcttg 


agtccaaccc 


ggaaagacat 


gcaaaagcac 


cactggcagc 


agccactggt 


3604 


aattgattta 


gaggagttag 


tcttgaagtc 


atgcgccggt 


taaggctaaa 


ctgaaaggac 


3664 


aagttttggt 


gactgcgctc 


ctccaagcca 


gttacctegg 


ttcaaagagt 


tggtagctca 


3724 


gagaaect-tc- 


-gaaaaacege 


cctgcaaggc 


ggttttttcg- 


ttttcagagc- 


aagagattac — 


—3784 


gcgcagacca 


aaacgatctc 


aagaagatca 


tcttattaat 


cagataaaat 


atttctagat 


3844 


ttcagtgcaa 


tttatctctt 


caaatgtagc 


acctgaagtc 


agccccatac 


gatataagtt 


3904 


gttactagtg 


cttggattct 


caccaataaa 


aaacgcccgg 


cggcaaccga 


gcgttctgaa 


3964 
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CaaaCCCa^a 


cgydy c cc cy 


a nn ^pahhap 
ayytCd CLa^ 


uyydL.L-cdL.L. 


adLayyay i_ l- 


LaayLyayL l. 


4 094 
t w i 


CLCyaaCCCC 


dydy ccccy c 


CCdyddyddC 


CCy Ltday dd 


yy L.y a Ldyaa 


yy L»y ci LyLyL 


4084 


cgcgaatcgg 


ft ft ft ft ft f* ft ^ ^* 

gagcggcgac. 


a c eg caddy c 


dcydyydayc 


rift *r o a t~i a 

yy LLdycLLd 


4- 4- (^/-r^r^or^^a 
L. L- LyLLyLLd 


4144 


agccct ucag 


caacaccacg 


ygcayccddc 


ycLat.yc.ccc 


ydedy cyy cc 


n r*< c* a 
CyLLdLdLLL 


*± \J *± 


agccggccac 


agtcgatgaa 


tccagaaaag 


r^ftfrftf*~% 4~ ^* ^ ^ 

eggeca cc cc 


ccaccacgau 


dLLCyyCaay 


AO £4 
*± Z O fr 


caggcatcgc 


catgggtcac 


gacgagaccc 


^ f* ft r^ft ^ ft ft 

ccgccgccgg 


ycaLycycyc 


cccyaycccy 


t: j Z ft 


gcgaacagt t 


ST ft ^ ft ft ft ft ft 

cggcxggcgc 


ft ^ ft ft f* f* ^ ft 

gagcccccga 


cyccccccyc 


. CCdydCCdCC 


ccyaccyaCd 


4 7 ft 4 
ft j O *± 


-*> f% ft ft ft ^ ^ 

dyaCCyyCCC 


CCaLCCgayC 


acyuyct-cyu 


ccy dcy cyd c 


ycc ccycc uy 


ycyyecyddu 


4444 


gggcaggtag 


ccgga tcaag 


cgcacgcagc 


cyccyCaCCy 


CdLCdyCCdL 


ydcyydCaLC 


4 c^04 


ttctcggcag 


gagcaaggtg 


agatgacagg 


^ /^"C ^ ^ ft ft t~ ft f* f* 

agaucccgcc 


ccyycacccc 


yCCCddCdy c 


y| c C A 
ft D Oft 


agccagtccc 


ttcccgct tc 


agtgacaacg 


ccgagcacay 


ceycy caayy 


aaCycccycc 


ft DZ fx 


4~ ft ft f* f\ r*\ ft ft 

y tyyccay cc 


aCyaUayccy 


eye cyccccy 


L.CC uyedy u c 


/"■•a t~ t~ a nnrrr 1 
Lai LLayyyL 


decy y dCdy y 


4 fifi 4 


tcggtcttga 


caaaaagaac 


cgggcgcccc 


tgegctgaca 


gccggaacac 


ggeggcatea 


4744 


gagcagccga 


ttgtctgttg 


tgcccagtca 


tagecgaata 


gcctctccac 


ccaagcggcc 


4804 


ggagaacctg 


cgtgcaatcc 


atcttgttca 


ateatgegaa 


acgatcctca 


tcctgtctct 


4864 


tgatcagatc 


ttgatcccct 


gcgccatcag 


atccttggcg 


gcaagaaagc 


catccagttt 


4924 


actttgcagg 


gcttcccaac 


cttaccagag 


ggcgccccag 


ctggcaattc 


c 


4975 



<210> 14 
<211> 384 
<212> PRT 

<213> Escherichia coli 
<400> 14 

Met Ala Lys His Leu Phe Thr Ser Glu Ser Val Ser Glu Gly His Pro 
15 10 15 

Asp Lys lie Ala Asp Gin lie Ser Asp Ala Val Leu Asp Ala lie Leu 
20 25 30 

Glu Gin Asp Pro Lys Ala Arg Val Ala Cys Glu Thr Tyr Val Lys Thr 
35 40 45 

Gl y_ Me t V a l_Leu. Va l„Gly_Gly_ Glu 1 1 e~Thr— Thr-Se r- -A-la— T-rp-Va-1— Asp 

50 55 60 

He Glu Glu He Thr Arg Asn Thr Val Arg Glu He Gly Tyr Val His 
65 70 75 80 



Ser Asp Met Gly Phe Asp Ala Asn Ser Cys Ala Val Leu Ser Ala He 



85 



30 
90 



95 



Gly Lys Gin Ser Pro Asp lie Asn Gin Gly Val Asp Arg Ala Asp Pro 
100 105 110 

Leu Glu Gin Gly Ala Gly Asp Gin Gly Leu Met Phe Gly Tyr Ala Thr 
115 120 125 

Asn Glu Thr Asp Val Leu Met Pro Ala Pro lie Thr Tyr Ala His Arg 
130 135 140 

Leu Val Gin Arg Gin Ala Glu Val Arg Lys Asn Gly Thr Leu Pro Trp 
145 150 155 160 

Leu Arg Pro Asp Ala Lys Ser Gin Val Thr Phe Gin Tyr Asp Asp Gly 
165 170 175 

Lys lie Val Gly lie Asp Ala Val Val Leu Ser Thr Gin His Ser Glu 
180 185 190 

Glu lie Asp Gin Lys Ser Leu Gin Glu Ala Val Met Glu Glu lie lie 
195 200 205 

Lys Pro lie Leu Pro Ala Glu Trp Leu Thr Ser Ala Thr Lys Phe Phe 
210 215 220 

lie Asn Pro Thr Gly Arg Phe Val lie Gly Gly Pro Met Gly Asp Cys 
225 230 235 240 

Gly Leu Thr Gly Arg Lys lie lie Val Asp Thr Tyr Gly Gly Met Ala 
245 250 255 

Arg His Gly Gly Gly Ala Phe Ser Gly Lys Asp Pro Ser Lys Val Asp 
260 265 270 

Arg Ser Ala Ala Tyr Ala Ala Arg Tyr Val Ala Lys Asn lie Val Ala 
275 280 285 

Ala Gly Leu Ala Asp Arg Cys Glu lie Gin Val Ser Tyr Ala lie Gly 
290 295 300 

Val Ala Glu Pro Thr Ser He Met Val Glu Thr Phe Gly Thr Glu Lys 
3 05 310 315 32 0 



Val Pro Ser Glu Gin Leu Thr Leu Leu Val Arg Glu Phe Phe Asp Leu 
325 330 335 

Arg Pro Tyr Gly Leu He Gin Met Leu Asp Leu Leu His Pro He Tyr 
340 345 " 350 

Lys Glu Thr Ala Ala Tyr Gly His Phe Gly Arg Glu His Phe Pro Trp 
355 360 365 



-Glu - Lys~Thr Asp Lys Ala Gin Leu Leu Arg Asp Ala Ala Gly Leu Lys 
370 375 380 
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<210> 15 

<211> 401 

<212> PRT 

<213> Escherichia coli 



<400> 15 



Met Asn Val Phe Asn Pro Ala Gin Phe Arg Ala Gin Phe Pro Ala Leu 
15 10 15 

Gin Asp Ala Gly Val Tyr Leu Asp Ser Ala Ala Thr Ala Leu Lys Pro 
20 25 30 

Glu Ala Val Val Glu Ala Thr Gin Gin Phe Tyr Ser Leu Ser Ala Gly 
35 40 45 

Asn Val His Arg Ser Gin Phe Ala Glu Ala Gin Arg Leu Thr Ala Arg 
50 55 60 

Tyr Glu Ala Ala Arg Glu Lys Val Ala Gin Leu Leu Asn Ala Pro Asp 
65 70 75 80 

Asp Lys Thr lie Val Trp Thr Arg Gly Thr Thr Glu Ser lie Asn Met 
85 90 95 

Val Ala Gin Cys Tyr Ala Arg Pro Arg Leu Gin Pro Gly Asp Glu lie 
100 105 110 

lie Val Ser Val Ala Glu His His Ala Asn Leu Val Pro Trp Leu Met 
115 120 125 

Val Ala Gin Gin Thr Gly Ala Lys Val Val Lys Leu Pro Leu Asn Ala 
130 135 140 

Gin Arg Leu Pro Asp Val Asp Leu Leu Pro Glu Leu lie Thr Pro Arg 
145 150 155 160 

Ser Arg lie Leu Ala Leu Gly Gin Met Ser Asn Val Thr Gly Gly Cys 
165 170 175 

Pro Asp Leu Ala Arg Ala lie Thr Phe Ala His Ser Ala Gly Met Val 
180 185 190 

Val Met Val Asp Gly Ala Gin Gly Ala Val His Phe Pro Ala Asp Val 
195 200 205 

Gin Gin Leu Asp lie Asp Phe Tyr Ala Phe Ser Gly His Lys Leu Tyr 
210 215 220 

Gly Pro Thr Gly lie Gly Val Leu Tyr Gly Lys Ser Glu Leu Leu Glu 
225 230 235 240 



- -A-l-a-Met-Ser-Pro _ Trp~L"eu"GIy Gly Gly Lys Met Val His Glu Val Ser 
245 250 255 

Phe Asp Gly Phe Thr Thr Gin Ser Ala Pro Trp Lys Leu Glu Ala Gly 
260 265 270 
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Thr Pro Asn Val Ala Gly Val lie Gly Leu Ser Ala Ala Leu Glu Trp 
275 280 285 

Leu Ala Asp Tyr Asp lie Asn Gin Ala Glu Ser Trp Ser Arg Ser Leu 
290 295 300 

Ala Thr Leu Ala Glu Asp Ala Leu Ala Lys Arg Pro Gly Phe Arg Ser 
305 310 315 320 

Phe Arg Cys Gin Asp Ser Ser Leu Leu Ala Phe Asp Phe Ala Gly Val 
325 330 335 

His His Ser Asp Met Val Thr Leu Leu Ala Glu Tyr Gly lie Ala Leu 
340 345 350 

Arg Ala Gly Gin His Cys Ala Gin Pro Leu Leu Ala Glu Leu Gly Val 
355 360 365 

Thr Gly Thr Leu Arg Ala Ser Phe Ala Pro Tyr Asn Thr Lys Ser Asp 
370 375 380 

Val Asp Ala Leu Val Asn Ala Val Asp Arg Ala Leu Glu Leu Leu Val 
385 390 395 400 

Asp 



<210> 16 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 
<400> 16 

gcggtaccag gtgatattaa atatggcaaa ac 32 



<210> 17 

<211> 28 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> PCR primer 

<400> 17 



cgggtaccga ttacttcaga ccggcagc 



28 



